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$C^{\infty}(E)$ $G$ $V_{K}$- $C^{\infty}$ G-module
$C^{\infty}(G;V_{K})$ G-submodule $C^{\infty}(G, K;V_{K})$ :
$C^{\infty}(G,K;V_{K})=\{f\in C^{\infty}(G;V_{K})|f(gk)=k^{-1}\cdot f(g) (g\in G, k\in K)\}$
G-module $G$
G-module $V_{G}$ $C^{\infty}(G, K;V_{K})$ G-homomorphisms
$Hom_{G}(V_{G}, C^{\infty}(G, K;V_{K}))$ $Homc(V_{G}, C^{\infty}(G, K;V_{K}))$
$\Phi$ $V_{G}$ $V_{K}$ K-homomorphisms $Hom_{K}(Vc, V_{K})$
$\Psi$ $\Psi(v)=(\Phi(v))(e)(v\in V_{G},$ $e$ $G$ $)$
:
$Hom_{G}(V_{G}, C^{\infty}(G, K;V_{K}))\cong Hom_{K}(V_{G}, V_{K})$
Frobenius’ reciprocity law Schur’s Lemma
$V_{G}$ $K$-module K-module $V_{K}$
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$Hom_{K}(V_{G}, V_{K})$ $\{0\}$ $V_{K}$
$V_{K}$ K-module $C$
G-module $V_{G}$
- $\dim Hom_{K}(V_{G}, C)=1$
$Hom_{K}(V_{G}, C)=\{0\}$ Laplacian $C^{\infty}(G/K)$
G-submodule , Casimir
G-submodule






Laplacian Spectrum $(SO(2m+1), SO(2m))$ ,
$(SO(2m+2), SO(2m+1)),$ $(SU(n+1), S(U(1)\cross U(n)))$
$Sp(n+1)/$Sp(1) $\cross$
$Sp(n)$ Laplacian Spectrum






$(G, K)$ $K$ $T’$
$G$ $T$ $\Lambda_{G}$ G-module








$m(\Lambda_{G}, \Lambda_{K})$ $\dim Hom_{K}(V_{G}(\Lambda_{G}), V_{K}(\Lambda_{K}))$
Weyl $G$



















$\Lambda_{K}\in D(K)$ $m(\Lambda_{G}, \Lambda_{K})>0$ $\Lambda c\in D(G)$













2.1 (Lepowsky [2]). $\Lambda_{Sp(n+1)}=h_{0}\lambda_{0}+h_{1}\lambda_{I}+\cdots+h_{n}\lambda_{n}$ (
$h_{i}$ $h_{0}\geq h_{1}\geq\cdots\geq h_{n}\geq 0$ ) $\Lambda_{Sp(1)\cross Sp(n)}=$
$k0\lambda_{0}+k_{1}\lambda_{1}+\cdots+k_{n}\lambda_{n}$ ( $k_{i}$ $k_{0}\geq 0,$ $k_{1}\geq\cdots\geq k_{n}\geq 0$
) $m(\Lambda_{Sp(n+1)}, \Lambda_{Sp(1)\cross Sp(n)})>0$
$h_{i-1}\geq k_{i}\geq h_{i+1}$ $(1\leq i\leq n-1)$ , $h_{n-1}\geq k_{n}\geq 0$ ,
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$\ell_{0}=h_{0}-\max(h_{1}, k_{1})$ ,
$P_{i}= \min(h_{i}, k_{i})-\max(h_{i+1}, k_{i+1})$ $(1\leq i\leq n-1)$ , (2.3)
$\ell_{n}=\min(h_{n},$ $k_{n})$ ,
$(X-X^{-1})^{-n} \prod_{i=0}^{n}(X^{\ell_{i}+1}-X^{-\ell_{:}-1})=\sum_{k\geq 0}m_{k}(X^{k+1}-X^{-k-1})$




$SO(2m))$ $(SO(2m+3), SO(2)\cross SO(2m+1))$
2.2 ([6]). $\Lambda s\circ(2m+2)=h_{0}\lambda_{0}+h_{1}\lambda_{1}+\cdots+h_{m-1}\lambda_{m-1}+\epsilon h_{m}\lambda_{m}$
( $h_{i}$ $h_{0}\geq h_{1}\geq$ . . . $\geq h_{m-1}\geq h_{m}\geq 0$ $\epsilon=$
$\pm 1)$ $\Lambda so(2)\cross SO(2m)=k_{0}\lambda_{0}+k_{1}\lambda_{1}+\cdots+k_{m-1}\lambda_{m-1}+\epsilon’k_{m}\lambda_{m}$ (
$k_{i}$ $k_{1}\geq\cdots\geq k_{m-I}\geq km$ $\geq 0$ $\epsilon’=\pm 1$ )
$m(mm)>0$
$h_{i-1}\geq k_{i}\geq h_{i+1}$ $(1\leq i\leq m-1)$ , $h_{m-1}\geq k_{m}\geq 0$ ,
$\ell_{0}=h_{0}-\max(h_{1}, k_{1})$ ,




mk $m_{k_{\text{ }}}=m(\Lambda_{SO(2m+2)}$ ,
$\Lambda_{SO(2)\cross SO(2m)})$
23([6]). $\Lambda_{SO(2m+3)}=h_{0}\lambda_{0}+h_{1}\lambda_{1}+\cdots+h_{m}\lambda_{m}$ ( $h_{i}$
$h_{0}\geq h_{1}\geq\cdots\geq h_{m}\geq 0$ ) $\Lambda_{SO(2)\cross so(2+1)}=mk_{0}\lambda_{0}+k_{1}\lambda_{1}+$
$+k_{m}\lambda_{m}$ ( $k_{i}$ $k_{1}\geq\cdots\geq k_{m}\geq 0$ )
$m(\Lambda_{SO(2}m\Lambda m)>0$
$h_{i-1}\geq k_{i}\geq h_{i+1}$ $(1\leq i\leq m-1)$ , $h_{m-1}\geq k_{m}\geq 0$ ,
$\ell_{i}(0\leq i\leq m)$ (2.4)
$\frac{x^{\ell_{m}+1/2_{-}}x^{-l_{m}-1/2}}{X^{1/2_{-x-I/2}}}\prod_{i=0}^{m-1}\frac{X^{\ell.+1}-X^{-\ell_{:}-1}}{X-X^{-1}}=\sum_{k}m_{k}X^{k}$
mk $m_{k_{\text{ }}}=m(\Lambda_{SO(2m+3)}$ ,
$\Lambda_{SO(2)\cross SO(2m+1)})$
$(G, K)=(SO(n+1), SO(n))$ $(U(n+1), U(1)\cross U(n))$
$m(\Lambda_{G}, \Lambda_{K})$ 1
$m(\Lambda_{G}, \Lambda_{K})=1$ $(G, K)=(Sp(n+$
1 $)$ , $Sp(1)\cross Sp(n))$ $(SO(n+2), SO(2)\cross SO(n))$ $m(\Lambda_{G}, \Lambda_{K})$











\S 3 $(SO(n+3), SO(3)\cross SO(n))$ .
$(SO(n+2), SO(2)\cross SO(n))$ $(SO(n+3), SO(3)\cross SO(n))$
3.1 $([8])$ . $G=SO(2m+3),$ $K=SO(3)\cross SO(2m)(m\geq 2)$
$\Lambda_{G}=h_{0}\lambda_{0}+h_{1}\lambda_{1}+\cdots+h_{m}\lambda_{m}$ ( $h_{i}$ $h_{0}\geq h_{1}\geq\cdots\geq h_{m}\geq 0$
) $\Lambda_{K}=p0\lambda 0+p1\lambda 1+\cdots+p_{m_{-1}^{\lambda_{m-1}}}+\epsilon p_{m^{\lambda}m}$ (
$p_{i}$ $p_{0}\geq 0,$ $p\iota\geq\cdots\geq p_{m-1}\geq p_{m}\geq 0$ $\epsilon=\pm 1$ )
$m(\Lambda_{G}, \Lambda_{K})>0$
$h_{i-1}\geq p_{i}\geq h_{i+2}$ $(1\leq i\leq m-2)$ , $h_{m-2}\geq p_{m-1}$ , $h_{m-1}\geq p_{m}$ ,
$\sum_{(k_{1},k_{2},..k_{m})}.,((X^{p_{m}+1/2}-X^{-\ell_{m}-1/2})\prod_{i=0}^{m-1}\frac{X^{p.+1}-X^{-\ell\dot{.}-1}}{X-X^{-1}})$
$= \sum_{p\geq 0}m_{p}(X^{p+1/2}-X^{-p-1/2})$ ,
$m_{p_{0}}$
$k_{i}$
$k_{1}\geq k_{2}\geq\cdots\geq k_{m}\geq 0$ ,
$h_{0} \geq k_{1}\geq\max(p_{1}, h_{2})$ ,
$mi_{I}$l$(p_{i-1}, h_{i-1}) \geq k_{i}\geq\max(p_{i}, h_{i+1})(2\leq i\leq m-1)$ ,
$\min(p_{m-1}, h_{m-1})\geq k_{m}\geq p_{m}$ ,
$p_{i}$
$\ell_{0}=h_{0}-\max(h_{1}, k_{I})$ ,
$\ell_{i}=\min(h_{i}, k_{i})-\max(h_{i+1}, k_{i+1})(1\leq i\leq m-1)$ ,
$\ell_{m}=\min(h_{m}, k_{m})$ ,
$m(\Lambda_{G}, \Lambda_{K})=m_{p_{0}}$
32([8]). $G=SO(2m+4),$ $K=SO(3)\cross SO(2m+1)(m\geq 1)$
$\Lambda_{G}=h_{-1}\lambda_{-1}+h_{0}\lambda_{0}+h_{1}\lambda_{1}+\cdots+h_{m-1}\lambda_{m-1}+\epsilon h_{m}\lambda_{m}$ (
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$h_{i}$ $h_{-1}\geq h_{0}\geq h_{1}\geq\cdots\geq h_{m-1}\geq h_{m}\geq 0$ $\epsilon=\pm 1$ )
$\Lambda_{K}=p_{-1}\lambda_{-1}+p_{1}\lambda_{1}+\cdots+p_{m-1}\lambda_{m-1}+p_{m}\lambda_{m}$ ( $p_{i}$ $p_{-1}\geq 0$ ,
$p_{1}\geq\cdots\geq p_{m-1}\geq p_{m}\geq 0$ ) $m(\Lambda_{G}, \Lambda_{K})>0$
$h_{i-2}\geq p_{i}\geq h_{i+1}$ $(1\leq i\leq m-1)$ , $h_{m-2}\geq p_{m}$ ,
$\sum_{(q_{0},q_{1},..q_{m})}.,((X^{r_{m}+1/2}-X^{-r_{m}-1/2})\prod_{i=0}^{m-1}\frac{X^{r.+1}-X^{-r\dot{.}-1}}{X-X^{-1}})$
$= \sum_{p\geq 0}m_{p}(X^{p+1/2}-X^{-p-1/2})$ ,
$m_{p_{-1}}$ $q_{i}$
$q_{0}\geq q_{1}\geq\cdots\geq q_{m}\geq 0$ ,
$h_{-1} \geq q_{0}\geq\max(p_{1}, h_{0})$ ,
$h_{0} \geq q_{1}\geq\max(p_{2}, h_{1})$ ,
$\min(p_{i-1}, h_{i-l})\geq q_{i}\geq\max(p_{i+1}, h_{i})(2\leq i\leq m-1)$ ,
$\min(p_{m-1},h_{m-1})\geq q_{m}\geq h_{m}$ ,
, $r_{i}$
$r_{0}=q_{0}- \max(q_{1},p_{1})$ ,
$r_{i}= \min(q_{i},p_{i})-\max(q_{i+1},p_{i+1})$ $(1\leq i\leq m-1)$ ,
$r_{m}= \min(q_{m},$ $p_{m})$ ,
$m(\Lambda_{G}, \Lambda_{K})=m_{p_{-1}}$
3.1 $m(\Lambda_{G}, 0)>0$








$C^{\infty}(G/K)$ -module $(G, K)$
$\Lambda_{1}$ , . . . , $\Lambda_{r}$ $(r=$ rank$(G/K))$ $s_{i}$
$\Lambda_{0}=\sum_{i=1}^{r}s_{i}\Lambda_{i}$ $\dim Homc(V_{G}(\Lambda_{0}), C^{\infty}(G/K))=1$
$V_{G}(\Lambda_{0})$ $\Lambda_{0}$ $C^{\infty}(G/K)$
$\Lambda_{G}\in D(G)$ $Hom_{G}(V_{G}(\Lambda_{G}), C^{\infty}(E))$
$Hom_{G}(V_{G}(\Lambda_{G})\otimes V_{G}(\Lambda_{0}), C^{\infty}(E))$ $V_{G}(\Lambda_{G})\otimes V_{G}(\Lambda_{0})\supset$
$V_{G}(\Lambda c+\Lambda_{0})$ $Homc(V_{G}(\Lambda c+ Ao), C^{\infty}(E))$
$Hom_{G}(V_{G}(\Lambda_{G}), C^{\infty}(E))$












4.1 ([9]). 3.1 $\Lambda_{G},$ $\Lambda_{K}$ $h_{0}-h_{1}\geq p_{0}+p_{1},$ $h_{1}-h_{2}\geq$
$p_{0}+p_{1}$ , $h_{2}\geq p_{1}$ $\Lambda_{0}$ (4.1)
32 $m\geq 2$ $A_{1}=2\lambda_{-1},$ $A_{2}=2\lambda_{-1}+$
$2\lambda_{0},$ $\Lambda_{3}=\lambda_{-1}+\lambda_{0}+\lambda_{1}$ $m=1$ $\Lambda_{1}=2\lambda_{-1}$ ,
$\Lambda_{2}=\lambda_{-1}+\lambda_{0}+\lambda_{1},$ $\Lambda_{3}=\lambda_{-1}+\lambda_{0}-\lambda_{1}$
4.2 ([9]). $m\geq 2$ 32 $\Lambda_{G},$ $\Lambda_{K}$ $h_{-1}-h_{0}\geq$
$p_{-1}+p_{1},$ $h_{0}-h_{1}\geq p_{-I}+p_{1}$ , $h_{1}\geq p_{1}$ $\Lambda_{0}$
(41)
4.3 ([9]). $m=1$ 32 $\Lambda_{G},$ $\Lambda_{K}$ $h_{-1}-h_{0}\geq$






$(SO(n+4), SO(2)\cross SO(2)\cross SO(n+2))$
$SO(2)\cross SO(2)$




$(U(n+2), U(2)\cross U(n))$ $(U(n+$
2 $)$ , $U(1)\cross U(1)\cross U(n))$ $U(1)\cross U(1)$
$U(2)$ ,
$(Sp(n+2), Sp(2)\cross Sp(n))$
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